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A  vr.rcir.e  asair.sc  anthra:-;  was  proposed  by  Pasteur  rn  ’.cAO.  In 
Xussiu  t;..:.aa..aatlon  ..yaino..  ^at-.r^x  .a-.<  — v...  .ar  ^.rst  tlite 

by  'r^  u  r4i<o  vs  Is,  ly  ITc  a.cS^.  Ac  Lr.c  prcssuic  c-,...c  *;.c'.dr.-.<iwCicrt 
anthrax  is  earricu  out  with,  the  Sil-i  v.,  .cine  str..in.  I'hi.-i  \.'as  oj- 
taincci  by  Ginsburg  (1946)  and  possesses  a. Jr.  ir.a-.ur.ogenic  properties. 

The  .-in  of  the  present  investigation  \.'as  the  study  of  the  norpho- 
logical  re..ctions,  developing  in  experinicntal  ar.i..'.als  lolrv-.'ing  vac¬ 
cination  with  the  STI-1  and  b4-?2  (Ane-rican)  strains.  The  experinents 
Were  set  up  on  42  rabbits  and  82  guinea  pigs.  Twelve  rabbits  and  13 
pigs  served  as  a  control. 

Ti'.e  rabbits  were  given  th.e  vaccine  strains  in  an.ounts  of  40  and 
160  million  spores.  Th.e  period  of  ebservation  was  fret.  24  h.ours  up  to 
2  months.  The  pigs  were  injected  with  these  2  strains  in  coses  oi  20 
million  spores.  The  experimental  animals  were  sacrificed  (decapitation) 
in  1,  2,  7,  14,  30,  45,  60,  90,  120,  150,  ISO,  210  days  after  admin¬ 
istration  of  the  vaccine. 

Histological  investigations  were  made  on  t’r.e  lymph  nod, as,  spleen. 

Done  marrov;,  internal  organs  and  tissue  from  the  site  of  aL.;.;inis  trat  ion 
of  the  Vuccine.  fragments  were  fixed  in  aceter.o  in  th.e  cola,  sealed  in 
paraf iin-celloidin,  and  microscopic  sections  (5  microns  t...cx) 
stained  v;rth  hematozylin,  azan,  by  the  .-rash  method  for  aN.1,  for  glycogen, 
and  in  aduition  to  this  cardiac  muscle  was  sta.-ned  by  the  Selyc  method. 

Upon  autopsy  of  rabbits  on  the  2nc  d„y  after  vacc in.i t ion ,  edema  was 
detected  at  the  site  of  administration.  I.:  was  cspec^elly  sharply 
expressed  following  inoculation  with  ti.e  34-?^  strain  (distributed 
th.rough.out  the  subcutaneous  tissue  of  the  hip'^  in  som.e  cases  there  was 
hemorrhaging  and  the  formation  of  abscesses) .  In  th.e  spleen  there  was 
hyperplasia  of  the  follicles,  and  in  a  num.ber  of  c.ises  the  liver  was 
flaccid. 
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Dulin;;  i.ib co lo^ica  1  invob l iga cio;'.  ra.e  first  Jays  fol¬ 

lowing  too  a Jnir.i s t ra c ion  of  t'r.c  5TI-1  vaccina  strain,  at  ti.o  site  of 
injection  on  ti.fe  rabbits  we  observed  a  sir.,!ii  coorna  of  ti.e  sabev  tar.eous 
tissue,  dilatation  of  the  blood  vessels  ana  ir.irltration  witn,  segnea- 
tonuclear  leucocytes.  Following  staining  tor  .d.l-.,  pyroninoy  .ilic 
cells  were  r.ot  found.  by  the  4th  d...y  the  sy.'.;:-to.:.s  of  edcr.a  and  inflati- 
ir.aCion  were  increased  and  re...air.ed  sharply  onpre-s;: up  to  t  .e  1-  tli 
day.  Duri.-'.g  these  perious  tr.e  cellular  con.pos -  _ to.-.  .  .n^ea  ,.na  oaring 
staii'.ir.g  lor  RN'A  it  was  possible  to  expose  a  aua.bor  of  r-.atui  e  ar.o 
in-mature  plastr.acic  cells  (figure  1). 

Starting  v;ich  the  14th  u.-.y  the  furr-.aticn  of  granulation  tissue 
began  at  the  sice  of  administration  of  the  VoCcine.  by  the  24th  day 
the  inf la.Tm-.atory  cr.ar.ges  abated,  but  as  before  a  large  quantity  of 
pyroninophlilc  cells  were  detected.  By  the  45th;  day  pa thological 
changes  were  absent  and  following  staining  for  hill  individual  plasmatic 
cells  appeared.  V.’hcn  the  34-F,  vaccine  strain  -was  aaminis  tered,  more 
expressed  local  changes  were  noted  (strong  eden-.a  by  the  4th  d^y, 
sh.arply  expressed  inf iai.'s-.'.acory  changes  with  necrosis  of  the  -...-ascle 
fibers  of  the  subcutaneous  tissue)  with  the  iortuation  of  abscesses  and 
the  appearance  of  pyror.inophil ic  cells  in  the  first  cays  fol.lowing  ad¬ 
ministration. 

In  the  histological  investigation  of  c'-.e  regional  ly;.-,ph  node  24 
hours  after  inoculation  with  strains  being  studied,  we  detected  hyper¬ 
plasia  of  the  embryonic  centers  of  Che  secondary  noduics,  sc...e  dilata¬ 
tion  of  the  sinuses,  swelling  of  the  endothelium,  and  proliferation  of 
the  reticular  cells.  In  many  of  these,  figures  of  mitosis  were  dis¬ 
tinguished  and  there  was  a  small  r.-amber  of  plasmoblr.s  ts .  All  tne  changes 
increased  oy  the  14th  day,  and  then  gradually  abated,  but  on  the  bOtlt 
day  (end  of  observation)  a  considerable  number  of  cells  of  a  plasmatic 
nature  were  still  revealed. 

Following  the  ad.T.inistration  of  the  STI-1  vaccine  str'i.i,  analogous 
changes  appeared  in  the  axillary  lymph  node  (remote)  somewhat  later  - 
from  the  14th  to  the  24ch  days.  By  the  end  of  the  observations,  chat 
is,  2  months,  the  condition  of  the  lymph  node  had  normalized.  Fol¬ 
lowing  the  administration  of  the  34-F^  vaccine  the  described  changes 
were  more  temporary  -  normalization  ol  the  lymph  noue  sec  in  by  the  14ch 
day. 

In  the  spleen,  following  the  ad;T.inibtration  of  both  vaccine  strains, 
we  detected  similar  microscopic  cl-.anges ,  developing  by  the  4-ih  day 
after  inoculation  of  the  vaccine  and  expressed  in  a  -minor  plethora, 
dilatation  of  the  sinuses,  hyperplasia  in  the  reproduction  centers  of 
the  follicles  and  increase  in  the  number  of  plasmoblasts  both  in  the 
center  of  th.e  follicles  and  in  the  pulp  of  the  spleen.  Pictures  of 
mitosis  were  apparent  in  the  reticular  cells.  A  macrophagal  reaction 
appeared.  I’he  most  expressed  changes  were  observed  on  the  2-tth  day. 
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uy  t.-.c  or.^.  o.  Lnc  o'js^^rvatior.  (2  rr.r.r.r..;)  ^  changes  hac  ...iateJ,  buC 

a^l  or  ri'.o  plasr.^iic  cellii  rn  ri.c  Vc.corr.a..u>-  ar.i;;.als  v/cre  lar^jer 
than  in  t'..a  control  anina-la. 

In  tha  oonc'  ~arrj,.'  a' :  tlio  tant  \:c  ^^tcctaa  prcjtjncs  of 

•  *ypcr’^'i*,£isivu  wiv..  v..*-  w> _ _  ^  ^ *.'%.■ 

whicr»  bugiL^ii  witr.  7^..  ^uy  j  .t.  civ' o£  cl.c  vcjccir.c 

were  ciecccced  up  co  c'*.e  •.r.u  of  cue  ir.vcbU-.^aCi.:»u  (2  n’iOuciij/ . 

CLe^r  cn^Ti. vi r. otT.o r p.'. v> * 1  c .c ^  cuur.^«_s  v’ore  v.vj*.'a.  -.  "/tju  -  u  c..vj  ^uriQS* 

•'Je*.c  kixp^co^vju  -.u  p^v-.T 4.4<Li w^2it^C4.oi‘>  ox  ^  .i.u.  xo^^CvitoUd)  d.es“ 

cjUcviT^uCxor^  vix  wiiO  tiiveo^ocy^cs  u nu  focc*^  '  *--.4—  »”uL-».o»i  wX  xuv.  ceXxuXxir 

Oxec*.erits  ir*  Cr.e  ir.ceralvcolar  septa  with  t^.w  wppearer.ce  of  ^...usciacic 

cells  in  men  (fig  3).  These  syir-ptonis  reacr.ae  r.ax ir/.u.T.  incensicy  ’ 

on  the  lArii  day  after  administration  of  the  vaccine. 

In  t..o  liver  of  ciiO  test  raaarts  rrcti  t..e  *st  r.'.rougn.  ^.',0  l-»cn 
cays  after  acmiriistration  or  the  vaccine  strarns  we  observe^l  a  minor 
pletaora,  dilatation  of  the  lymph  fissures  and  a  large  quantity  of 
glycogen  in  the  hepatic  cells. 

Changes  in  the  parietal  and  valvular  endocardium  were  limited  to 
swelling  of  its  endothelial  layer,  rr.onor  mucoid  edema  of  the  heart 
valves,  and  insignificant  cellular  proliferation.  In  the  cardiac 
muscle,  when  stained  according  to  Selye,  there  was  exposed  a  various 
degree  fuehsinophilic  degeneration  of  the  fibers  (figure  -.) ,  and  ; 

small  cellular  infiltrates,  which  included  individual  plasmatic  ceils, 
these  changes  were  most  expressed  2  weeks  after  administration  of  the 
vaccine  and  by  the  end  of  Che  investigation  had  abated  (2  months). 

In  the  kidney,  mainly  following  the  administration  of  c..e  3d-F2 
strain,  wc  detected  monor  plethora  and  swelling  of  the  cpith.elium  of  the 
convoluted  tubules. 

During  the  autopsy  of  th.e  vaccinated  guinea  pigs  wo  observed  th.e 
same  p.c..'ure  as  in  ti'.e  raobtts.  During  tr. c  i.is..oto„..cai  ..nv...'jtt^a* 
t.on  of  tissoC  from  the  site  where  t;.e  vaccine  strains  iccre  administered, 
a nu  also  tr*e  spteon,  lymph,  nodes  and  bone  marrow  we  uctecreu  c.itinges 
analogous  to  t.'.ose  described  in  the  rabbits,  ^ut  eitfcrir.g  tn  t  '.e 
pcr..ous  of  av>pcarar.ce  and  c. isappoarance .  Tc.us,  tn  Ll.c  regtot..,.  lymnh 
node,  spleen  and  bone  marrow  the  symptoms  of  plasmatiza: ion,  c.itosis  and 
tr.c  macrophayal  reaction  were  observed  for  the  course  of  5  n.o.  t';.s, 
and  during  t..is  period  they  were  most  expressed  in  t..e  bone  ;'..v.rrow’. 

It  was  estab  1  i.'d.ied  by  statistical  processi..y,  t:...t  tl'.o  we.gi.t  of  the 
spleen  in  tnu  experimental  animals  rc..e..ud  a  r.uzimum  on  the  Iftr.  day 
after  vaccination,  then  the  curve  of  th.eir  wcig..t  was  r..n int.. ir.au  .-.t 
approximately  the  same  level  up  to  the  bOth  doy  and  gr..du.jlly  lowered, 
coming  close  to  the  initial  value  in  the  bth  month  (figure  5). 
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In  t.iij  Hiinnor,  for  C.'.o  course  of  7  ir.onrhs  v/e  foliowcJ  t'r.c  dynninics 
of  the  ir..r..uno3ones fa  process  tn  rabbits  ar.^  guinea  pigs,  ittr.uniacc  with 
anti.rax  vaccine.  A*1  the  lyf.phoid  organs  were  involved  In  the  pro¬ 
cess  of  itjcunogenes is ,  but  in  the  rcr.ote  lyr.pi;  node  and  spleen  tlie 
changes  were  expressed  considercoly  more  wnahry  t;.„n  in  t'  re,  :h  r.l. 

This  conferns  fully  v;itr.  data  frat.  e..e  .  e.  -..ti.re.  ...>  .ee.i. 

(1935)  showed  the  prirtary  accur.u .c ;.cn  ‘  e.:.^ . ies  .a  ehe  re  men..! 

lyiuph  node'.  Curvich.  and  Sh.i.r.eKOv,,  i,.,voed  ..e.,  r  .;..et  th..  process 

of  antibody  producteon  may  be  ie.nr^ed,  i..,  e.ily  th.e  r  ji.>n..i 

lymph  node  is  included  follc/wing  the  admcnistrc  tion  of  sole.ble  antigen, 
or  it  is  distributed  t',.roug.-.e;ut  t..e  entire  iy:.;,..^.tic  system,  follov.^tng 
inm.unizatton  with  corpuscular  antigen.  A.i  oil  emulsion,  used  during 
vaccination  against  anthrax  for  the  purpose  of  deposition  of  tV.e  soluble 
antigen,  imparts  to  it  certain  properties  of  the  corpuscular  antigen 
which  stimulate  the  involvement  of  the  remote  lymph  nodes  and  spleen 
in  the  process.  There  are  reports  in  the  literature  (Gavrilov,  1929) 
on  the  particular  role  of  the  spleen  during  vaccination  against  anth.rax. 

It  has  been  established  experiment;. lly  chat  a  splenectomy  disrupts  the 
irar.une  condition  of  rabbits  which  have  been  vaccinated  against  anthrax, 
while  following  the  administration  of  other  antigens  a  splenectomy  does 
not  inhibit  the  production  of  antibodies  (Myerson  et  al.,  1957). 

Proliferation  processes,  detected  in  the  interalveolar  septa  of 
Che  lungs,  had  a  similarity  with  morphological  changes  during  interstitial 
pnetumonia .  Following  vaccination  they  represent  the  nonspecific  ti.-«uno- 
morpholog; cal  reaction  of  the  lungs. 

Crarr.pton  and  Haurowitc  (1952)  detected  injected  ancigun  at  a  maxi¬ 
mum  concentration  in  proteins  from  the  lung  of  rabbits.  Eased  on  Che 
data  of  Rapoport,  cellular  prol,ifcrates  in  the  lung.s  were  subsequently 
resorbed,  leaving  behind  small  sectors  of  fibrous  swelling. 

Following  the  immunization  of  guinea  pigs  with  anthrax  vaccine, 
it  was  revealed  that  the  process  of  i.nmunogenesis ,  followed  over  a  period 
of  7  months,  began  with  the  1st  day  at  the  site  of  administration. \  and 
continued  up  to  5  months  in  the  regional  lymp..  node,  spleen  and  bone 
marrow,  .\ccording  to  the  literature  (Vcrshilova,  1950;  Korobkova, 

1956;  Yegoshin,  1960;  Altareva  et  al.,  1953;  Vereninova  ec  al.,  1958; 
Borodko  and  Samsonovich,  1961),  following  vaccination  with  live  mono- 
and  polyvaccines  immunity  was  preserved  up  to  a  year. 

Minor  changes,  revealed  by  us  in  the  heart,  liver  and  kidneys,  are 
fully  conformable,  since  the  vaccinal  process  ..s  the  reaction  of  the 
organism  to  the  introduction  of  an  attenuated  infection,  and  though  it 

*  The  Gre.icer  Medical  “-cyclopedia,  vol  II,  p  303. 


-  .s  ..Ow  u  C  C  O-.l’Iia  . »  ^  J  ‘  u*.c  L*  O c  C'i  ^  S  C'.O 

0.'^^;r.iS*ri  Lakes  ^.^rLi  in  Ci’.c  rcacciCL'^  w...d  ia  crcv-tiv^s^  at  t..c 

exToasu  of  a  ''minor  illnesh"  (Capoporr,  or  .aroo;ja 

illaaaa"  (Davydovakiy ,  lioi). 

o  o  r. ^  a  t  *.  o  r.  ^ 

1.  far^nj  a  Jeal  a  L -dy  ir;  .raal  or  -  of  •■■;r)eri- 

4..0 a  L  1  an » r .li  i  a  ,  Vi>  c  c  *  iXi  l ^  t.  v,‘  i  l .1  L ••c  a  a  *. •  *  ..  »  ^  - ~ ,  ..  1  ,  l  .  ..t  • . , , l  ,j 

wf.i-ca  are  cf.ar  ac  rer  fa  tie  for  antV.rax  wore  :.o^  rc.'caiatl.  I..ai^r.if  leant; 
cr.aa^ooj  ooLocLuci  *.n  ^.ri'-  l^vor,  r.oart;  an^  vroncyo  o-  v'^^cc La^. ti-d  anantai-Sj 
rcprobenei_d  a  reaction  to  tne  introdoc -ion  of  tne  antigen. 

2.  ’.her.  rabbits  and  guinea  pi^s  received  th.e  S7I-1  and  34-F' 
vaccine  strainSj  changes  developed  at  the  site  of  inlection,  the  iym.ph 
nodes,  spieen,  bone  narrow  and  lungs.  These  changes  made  tc  post-bre 
to  judge  the  nature  of  the  vaccinal  ■prcc.;ss  and  its  ir.tens.-y. 

Turing  th.e  nacro-  and  micrc.tcopic  investigation  of  ti.>.-;ue 
from  the  sices  w’aere  c'ne  STI-l  ana  ^  vaccine  atrains  were  adminis¬ 

tered,  it  was  establisiiod  that  the  latter  caused  a  signif icar.tly  stronger 
local  reaction,  being  expressed  in  an  intensive  leu’aocytic  infiltra¬ 
tion  up  to  the  formation  of  abscesses  and  necrosis  of  the  t.ascle  fibers 
of  the  subcutaneous  tissue. 

4.  Tollowing  Che  vaccinations  with  both  strains,  the  process  of 
immunogenes is  began  with  the  1st  day  (at  the  site  of  adminio tration)  and 
was  preserved  over  a  period  of  5  months. 
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Fii,-ure  1.  Plas.Tiatization  of  cellular  ir.fil'.r^fc  al  Iho  site  ^f  aclr.iaistration 
01  tr.e  34— vaccine  on  the  l-*tn  uay  loxlovriny  vacci.iati^jn, 

Stained  vith  honatoxj'lin-cosin.  Fasnification  oG3X, 


Figure  2,  !!;'ocrplasia  of  bone  rraiToi.-  on  tho  2r 
'..'ith  the  34-F9  stirain. 


ay  foUovir.  ■,  vaccination 


Stained  vith  hcriatOK^'lin-CGsin,  Fagnificction 
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Figure  Ir ril1.;'ation  of  the 
iritci'alvooli-r  boprj.  by  ;yiasjT.<il  ic 
cells  on  too  I'ith  day  after 
aa.T.inistr'i.tion  of  the  STI-1 
vaccine  strain. 

Stained  t'ith  hcnatoxj'lin-eosin. 
Magnificat ion  665X, 


rj.,.jva'e  ■,  .  F„:,!  .  .Ir.cn’.-.i'. ic  detoncration 

Ca.  ....  Oa  w*  -y 

^  ^  ‘  *•  ^  w  t  i  V .  .0  3*j;  ^  '  bv  w  c.fc*iO  s  w  u.r»  • 

Stained  according  to  Solye. 
Magnification  5D0X. 


Figure  5.  I^'nar.ics  of  spleen 
vaccinated  against  anthrax, 
a  -  relative  v.-eight  of  spleen 
b  -  days. 


v/eight  for  guinea  pigs  (1)  and  rabbits 
(in  graits  per  1  kg  of  animal  weigh'd; 


(2), 


8. 


